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Effects of Cysteine on the Texture and Color of Wheat Flour Noodle
Bong Kyung Koh

Department of Foods and Nutrition, Keimyung University
1000 Sindang dong, Dal suh gu, Dae gu, 704-701, Korea

Abstract

Cysteine, a thiol group-containing reducing agent which is known to relax the strain and increase the viscosity of
dough, was added to Korean and imported wheat flour noodles to investigate the effect on the properties of raw,
dried, and cooked ncodles and to determine the optimum cooking time and amount to improve the color of noo-
dles. Addition of cysteine up to 1% of flour (8.25 mmole/100 g flour) was not effective in increasing the brightness
of raw and dried noadles and in changing the water activity of dried noodle. However, cysteine improved the
brightness of cooked noodle made of both Korean and imported wheat flours. Also, there were notable differences
in cooking and sensory properties of cysteine-added cooked noodles such as less firm and stickier texture due to the
extraction of organic compounds into broth. When the noodles were cooked for their optimum cooking time, no
difference was noticed in the texture and overall preference regardless of the addition of cysteine. Overall, the addi-
tion of 1% cysteine increased the brightness of cooked noodles and reduced the cooking time.
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Table 1. Color” of raw, dried and cooked imported and
Korean wheat flour noodles with and without cysteine
(CYS)

. 5 Rawnoodle Driednoodle ~ Cooked noodle
Cysteine
a b L a b L a b
Imported wheat flour
0 874 -35 136 79.1 -21.1 178 592 -314 241

001 828 -6.3 170 76.8 -252 20.5 593 -31.0 243
0.05 847 49 169 76.1 -26.8 220 59.5 -304 23.7
0.1 86.1 4.1 158 76.5 -255 21.8 59.0 -314 24.1
0.5 85.1 -5.1 161 76.7 -25.6 209 595 -30.8 24.0
1 823 -72 165 769 -255 21.1 59.6 -30.8 24.1
Korean wheat flour
0 792 -170 20.1 72.5 -32.5 224 579 -312 256
0.01 79.5 -15.7 205 72.6 -31.0 233 58.0 -31.1 262
005 785-183 219 708 -349 249 58.7 -304 253
0.1 76.0 -23.8 239 723 -31.7 235 58.1-313 263
0.5 74.6 -264 255 72.6 -32.5 228 58.6 -31.1 25.8
1 74.5 -26.7 251 73.2 -30.1 24.0 59.0 -30.5 249

YL indicates white-black, a indicates red-green and b indicates
yellow-blue.
Paddition ratio(%) of cysteine to wheat flour.
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Table 2. Water activity (WA) and cooking characteristics
of imported and Korean wheat flour noodles with and
without cysteine

Cooking Turbidit Carbohy Protein Optimum
Cysteine” WA loss y  drate loss loss  cooking
(%) (OD) (mg/m)) (mg/ml)time(min)

Imported wheat flour
025 429 0.10 1.84 0.14

O 002 009 004 @©10) ©003
oor 031 38 ol 126 0l6
Ol 009) ©200 ©005) (©06) (0001
oos 03 3% o 219 02
9 0100 027 ©004) (007 (0.008)
of 02 38 010 1% o017
1 009 ©05) ©001) (©07) (0004)
05 027 43 o1 331 019
S 010) 030) (0003) (001) (0.005)
| 026 450 014 35 04
©.11) (029) ©001) (0.10) (0.004)
Korean wheat flour.
o 038 33 ol 0% 019
©08) (021) ©.003) (005 (0.003)
oor 037 340 013 066 021
Ol 008y ©09) ©001) ©O7) (0003
038 335 011 046 028
005 005y ©19) ©000) @16 ©00 20
o1 033 400 o1 134 02
1 006 ©02) ©000) ©05) (0002
0s 031 398 009 081 025
S 005 (039) (0007) (004 (0.000)
. 032 377 000 016 036

(0.11) (0.06) (0.005) (0.07) (0.002)

l)addition ratio(%) of cysteine to wheat flour.
"Values are standard deviation of three experiments.
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Table 3. Sensory attribute:” of cooked wheat flour noodles with and without cysteine

Cysteine” co HA AD CH TA ov
Imported wheat flour
0 328+0227 494+2.10% 544+120™ 5.75+1.34° 3.724029" 553+2.12°
0.01 2.97+045 4471216° 5.14+2.46™ 525+2.06" 3775+0.98% 533%2.18"
0.05 2284056 3.36+092" 492+2.11% 425+ 1.63% 333+ 1.67 494+259%
0.1 2110828 3.67+0.18° 523+ 145 458+1.00° 3nE11” 47241447
05 1.97+0.21" 2.83+1.56° 5.08+2.10° 3.86+1.34° 3.80%1.03 4.19+£147°
1 1.86£0.44° 2.86+1.90° 5.53+1.49" 4.03+1.09% 4.06+0.95° 3.86+0.69°
Korean wheat flour
0 7.39£043 6.33+2.33° 5724211 6.58+3.07° 5224207 475+ 1.66"
0.01 7.06% .56 5.89+2.89° 5.94+124° 6.39+3.10° 5.31+2.02° 481+1.68"
0.05 6.75+0.78 508+201" 506:2.00™ 5474167 494+178 481+201"
0.1 6.64% .34 4.86+:2.01" 5.03+1.95% 533+ 1.11° 5.11+2.01° 4.64+2.020%
0.5 594+ .53 3.64+132° 4.61+0.89° 4474236 506£2.07" 406+ 1.11°
1 5.86£0.84° 3.50%1.33° 4944136 4144220 5194207 375108

YCO: color, HA: hardness, AD: adhesiveness, CH: chewiness, TA: aftertaste, OV: overall quality.

Paddition ratio(%) of cysteins to wheat flour.

*Values with same letter at the column are not significantly different (p<0.05).
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Table 4. F-ratio of ANOVA for sensory attributes” of
optimum time cooked wheat flour noodles with and
without cysteine

Attribute Noodles Panel Noodles x Panel
color 14.53%* 2.01 1.02
HA 1.68 4.43** 0.98
AD 2.58* 4.65%* 0.99
CH 1.78 1.37 0.96
TA 1.24 3.04%* 1.05
Qv 145 2.797* 0.80

PHA: hardness, AD: adhesiveness, CH: chewiness, TA:
aftertaste, OV: overall quality.
*p<0.01, *¥p<0.001.

et A7tel e 7 Agat zelARE gt A%k
< oo} B4 WIS DA} A BM3I Table 48} 2
ZZ B I 4 (P<0.001)7 HEHA (P<0.01p) Wi
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Table 5. Sensory attributes of optimum time cooked wheat
flour noodles with and without cysteine

Cysteine” Color Adhesiveness
Imported wheat flour.
0 4.00%1.90"” 6201377
001 3.90+1.95% 542343 45"
0.05 3.78+1.86* 6.02+3.86™
0.1 3.53+1.67° 6.594+4.04™
0.5 325+ 1.66° 7.483+4.17°
1 3.81+1.93* 5.510£3.37"
Korean wheat flour

0 736%1.18° 4554127
0.01 6.85+1.00° 3401142
0.05 7.68+1.05° 427+ 1.12%
0.1 574231 6.38+3.94
0.5 4.8842.33" 6.74%4.50°
1 449+1.74° 6.25+4.06™

"addition ratio(%) of cysteine to wheat flour.
"Values with same letter at the column are not significantly
different (p<0.05).
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